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Bk R REE L, BiHb AL, T 2016 AEFF AR A
BRI, WERE (P,05) AbBRUEE 5 K, HETAR
FH 3wt 1) W o 55 A a3, 433l 0L 75, 150,
300 F1 450 kg + hm™ (id 5 PO, P75, P150. P300.
P450), T 4 H e AL fE LA — ke A, Jr
Tt A A R I R ES (P,05 8 46% ), F4b
R 3ANEE, BN 8.8 mx 8 m, M
P A b H A AR A PR — B
SRAEIE] S 2016 4 8 H, MRAEAEAA 1,
TS R REMZ0 ~ 5.5~ 10, 10 ~ 20,
20 ~ 40 F140 ~ 60 cm (YRR, SR EAEPIBR
1. WRFIR RG24, K& B3O )14y

L1 RE bR PR 1, MEITES I (At ) o
T2 0 1Ay B e E A S L b e g, AR
F1 TRELIE L EERE AR
TH R e pH FHLB R A IR LR (% )
(em) Kt =511 (g ke") (mg - kg") (mg - kg") <0.002mm  0.002 ~ 0.02mm 0.02 ~ 2 mm
ANIEE 0 ~20 8.19 11.16 15.07 182.27 23.22 52.47 24.31
20 ~ 40 8.29 10.98 12.43 204.70 21.91 51.82 26.27
40 ~ 60 8.47 7.32 9.68 150.52 21.78 4451 33.71
R 0-~5 PO 813+0.015a 8.15+0.73a  11.85+0.87c  299.59+9.0a 2622+0.74a  48.65+0.56b  25.13+0.18b
P75 8.15+0.020a 741x0.14a  1336+0.68bc  246.18+37b  19.74+050b  54.32+£095a  25.94+0.45b
P150 8.14+0.058a 687+03la  1543+058ab  296.12+35a  19.20+0.50bc 55.04+0.59a  25.76 +0.09b
P300 8.08+0017a 7.65+028a  17.73+0.75a  30541+42a 1858 +0.05hc 5548 +045a 2594 +0.40b
P450 8.08+0.016a 7.84=0.1la  18.16+044a  31646+25a 1680+045c  54.22+0.54a  28.98=0.0%
5~10 PO 801+0.029 802x042ab  581+025a  259.01+2.5b 21.80+0.46a  52.98+0.56a  25.22+0.10d
P75 8.07+0017a  7.31+0.12b 624+054a  219.2+4.1c  1920£0.05b  5036+0.0lb  30.44 % 0.04c
P150 8.03+0.023a 7.52+022ab  7.05£0.77a  257.55+2.1b 18.18 £0.30bc  50.94+0.25ab  30.88  0.05¢
P300 7.98+0.012a 8.03=0.14ab  7.46+0.83a  26242+51lab 17.19+0.04c  47.72+034c  35.09 +0.30b
P450 7.98+0.033a  8.63=0.36a 778£036a  27531+34a  17.09:£0.03c  4520+043d  37.71+0.40a
10 ~20 PO 797+00lla 833+053ab  547£023a  277.63+3.1b  22.17+054a  51.75+£0.74b  26.08+0.20e
P75 8.02+0.020a 7.92+0.17ab  5.63=0.14a  223.80+4.0c 17.65+0.09  53.85+0.14a  28.50+0.05d
P150 8.02+0.025a  7.13+0.36b 575£09la  27594+32h  17.54+0.09b 49.99+0.18bc  32.47 +0.27c
P300 7.99+00l1la 7.70+0.13ab  585+0.69a  279.99+42b  1687+0.09  48.69+0.08c  34.44+0.01b
P450 7.93+0.024a  8.52x0.16a 545+£023a  301.66+49a  1637+0.00b  48.19+0.00c  35.44+0.00a
20 ~40 PO 8.03+0.022ab 7.68+0.53a 391+£0.60a  28640+54h  22.81+040a  4945+0.67b  27.74%0.27cd
P75 8.09+0.042a 7.15+0.15ab  4.00 £0.25a 193.14+58c  22.34+0.09  50.34+0.00b  27.32+0.09d
P150 8.06+0.025ab 7.13+029ab  446+0.73a  277.60+64b  1833+0.00b  52.98+027a  28.69+0.27hc
P300 8.04+0.027ab 631+£027b  455+040a  28229x51b  17.50+0.05b  52.94:£004a  29.56 % 0.09ab
P450 7.96+0.014b  699=023ab  569+05la  31538+4.la 1724+0.18b  5246+022a  30.30%0.04a
40 ~ 60 PO  826+0.019b 599x0.32a 154+035¢  20127+21d  19912030a  47.97+02la  32.12+0.09
P75 8.22+0.025abc 4.82+0.16b 234+0.14bec  210.10+8.1cd 17.89+0.09b  4940+02la  32.71 % 0.30bc
PI50 820+0.010bc 4.87+0.22ab  239+02labc 229.51 +3.4bc 16.83+045h  49.86+0.63a  33.31+0.18ab
P300 8.17+0.024c  4.81+0.42b 299+048b  23692+28h  16.58+027b 4972029  33.70 +0.02ab
P450 830+0.02la  4.01+0.13b 350+0.18a  271.88+5.6a  16.54+0.09b  49.46+029a  34.00+0.20a

T RSV E AR TR R AL B A 225 5 (P<0.05 ).
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1.2 Wik
1.2.1 BRI

FREGE 0.5 mm i A 4 2.0 g 510, 43
A 50 mL B0, SRSl H AL 5 10,
20, 30, 40, 50, 75. 100, 150, 200 mg - L™ ¥y
B 1 5V 40 mL, (AR HE VA W 0.01 mol » L
CaCly) , [AIEHINAHZE 3 ek L LA Hl A4
AR, HSEFHELE, B 2h, R 25CHR
FrPAri 24 b, HRIAERR 12 h 8% —IK, HK 30
min, 200 r * min”', &% J5 LA 4000 r + min~' & 0> 10
min, FHEHBHHT EC (075 D o 1 1 05 9 v ) B VR
W REP R S A I Al S AR B B 22 . DA AR
W B AR, IR R R A AR, B
PR R B it £k
122 WA SRR

W LA 283 W a6 1Y) = 38 FH AR R NaCl s T
30 mL Ve, i HIESERARRG (FLE),
akmmEg oL LW, EREVE K, RIEMA
0.02 mol + L' KCIF W 40 mL, Z#% 1 hJ5 T 25%C
fE IR AR T 48 h, AFIBE 12 h 5 3% — K, AKX 30
min, 48 h 5.0, WIHGE & FIEWSE TR,
VIR AR i, R fE IR AR th 4. B I
B — s rh RN 2 IR
1.2.3  WeRHgm S50

* H Langmuir, Freundlich 1 Temkin 3 Fp 2581
W R 5 R UL A T - Sl ) SR B i 2, o
HHXSH, Hr,

Langmuir S5 B 752 -

C/X=C/Xm+1/ (KXm ) (1)

C— VB (mg - L)

X—HIERE I (mg - kg™ ) ;

K—M B %85

Xm—tIE R AR (mg - kg ) 5

R KR W (MBC=KXm ), J&H W
T B ) — IR A AR AR 0 R A A
( DPS=P-ox/Xm x 100%, P-ox /&8 S & . ) &
TEH A F A MR 22 00 20 RS i B BL 4R b, —EIA
N, DPS R, T ERER O KU MR 0,

Freundlich 55 fft e -

lgX=1/n1gC+lgK (2)

C—F R E (mg - L) ;

X—H I (mg - kg™ ) 5

K—i M B (9 2290 280 (mg » kg™ ) ;

n—3Z W R38R R SR AR AR D 7 (L - kg ),
Temkin 2575 Mt 7 F42 «
X=K, In (K,C) (3)

C—V B RBERE (mg - L) ;

X— SRR (mg - k) 5

K, —BE 545 (T« mol™ ) 5

K—3RJEH AL,
1.3 Hdsabr

K Excel 2016 88X 40tk 47 b 2R 0 A
Orgin 2018 AT EIE 25

2 ERE5SH

2.1 A R R R
2001 IR AR R

- R SR W R L an B 1 R s S it Ab
BN w2 U s e w2l AL Y B2 L
M A Y- Rl v 38 P B4 T SR T A A, (R[]
WU Je - 2 RIAFAE 2 R 45 2 VM i vk
FE 0 ~ 40 mg » L™ Ju [Py, Ab 3 E] - Smi i -
KGRHM, 2FARE; BT R Y HSn
Ab B[] W ot 2 S K. £ 0 ~ 5 em L2,
PO 5 P75 Qb3 Ff st e P ik B A (40 ~ 100
mg + L71) B B A A0 b Ah ER, P A VR
BF (100 ~ 160 mg + 17") PO Ak HIR Bif-E-pe s 356 Jinr
5 P150., P300 Fi1 P450 4k B &g 3 &5 T P75 4k B,
5 ~ 10510 ~ 20 cm )2 0 W e AR Ak Fa A3 AR
— 5, FARBEKETE O ~ 100 mg + L7 YL A,
PO F1 P75 4k FEI Fff 4% /1N 100 ~ 160 mg + L™ 38
FIN, P75 A BRI R 5/ T° PO Fl P450 4203, P150
1 P300 4b B A9 W B 5 e K 10 ~ 20 em 2 4b
P[] 8 B i 22 S AR XA /N, 20 ~ 40 em )2 R
2R 1 m AR HE S S A0 3 A 2 AR —F, b E
W B R 2% R K. 7E 40 ~ 60 em + 2 1, P300
Ab B AR, A 4 A Ak B R ST A8 9 A R
0 ~ 120 mg - L' JL N, P450>P150>P75>P0; f&
120 ~ 160 mg -« L™ JEHE N, P450 &b B % B i 3441
XA, HAbAL B AR AR

R 40 ~ 60 em - 2 W [iF 2 B AR 4k i 4 kE XF
FRE A, At A J2 % B i 2 76 T i vk B 120
mg *+ L' A A AR LIS, B
gt Ak AR [ O BT T ) i AR HES AR RL, Yo s e Ah
TR BB R T R AL BRI B AL B, R TR] 4 J2 1]
P, BELJZTREERRIIN, SR hthk Ak 2 [a] W b i
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B 1 R R SEIR IR M B 2

(225 /), R HEE R 40 ~ 60 em +
J2 BB 2R B i de R, R P300 Ak, Ab B[R] 2E SN
3,

212 TIERER W SR

KT IR AR, H R Langmuir
Ji 2. Temkin J7 2l Freundlich 77 & A 004 H [E {4
9 1A W T St VAT B 2 TRI OG & I mT LA
L SR IR R T R — R AN ISR WA
i A 0 S Y - S8 A ) 45 T A A B £R A5 Lang-
muir, Temkin 1 Freundlich SEa W [t A2, H&
TIREBANKSEOLE 2,

R 2 0 DLAE o, B A O & B Kb,
Langmuir 77 P21 & 18 1 /K7 (P<0.05), Fre-
undlich Fil Temkin 75 & il & B £ 35 W% B & /K F
(P<0.01), JtLk Freundlich J5 P4l &R R Bedy, A
KR r ¥7E 09346 LA Lo Freundlich J5 F2 H (15
Bn g 52 W B R R e A AR AR I -, M fH R
T 20, WRMARMER L, AFREGIRBIRERO0 ~ 5
em )2 P75 AbFRAL . FHABAFRE n BE/NT 2, E
A W 56 2 7 5 25 oy %1 o Temkin J5 B A& 7E Ak 24 T
B RO LR 3 S R A — AN BE AR, RS
(X80 1235 5 Temkin J7 B4 5 AR SCHEARR A A 2 25
K, BEBANE A B EELE O ~ 200 mg - L7l

FRIN, 320 H BT il i e B DA A2 e R 3. FR
Langmuir J7 F£ 4G 1 09 38 e KB i (Xm ) F
W BfE e (K ) RRAE X B M R E Y 2 S
B, Xm I 89 A B 055 007 i 2 20 2 R
R R — bR, YRR R A RN,
T AT RE VR BRI SR A 7 T B % K
ST EW M RN R, TE—E R BT +
HEXTRE RO RS A B T, A K ORIEAE, I
BB N AE B LT 2 BRI TI, KAEROK, OV
SRy O Y 7 E S Y e S B (T T g
590 AW Xm 5AERR & —2, DL P75 Ak
M/, BRI AR R IG nE#, Lang-
muir J7 I G S EK B EE, HES Xm (E
AR, IR K% A E (MBC) 28
W B B S AR AN LR S SE K,
Uil I AR R B ) R, HERENE IO,
3R, BEMEBE SN, MBC A A 2 1N
¥, W)z T HE MBC H/N T 3R 2 148, W R WL
TIFIEE (DPS) Sl 1 3347 20 il & 18 5 e R RS
B A G R, A BRI Y DPS {5 45 Ak
AR, (HJE P75 A0 DPS I B4 K, ik
Bifl - 22 TR B 1S I us /s, A ol Ak B TR] A I A1)
Z5.
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K2 AENEEFERMAERSH

Langmuir St = Freundlich 2535 W ffif =X Temkin M {2535 =
TR
i Xm n K K1
(em) B - - B K2 r
(mg - kg") (L-kg') (mg-kg") (J+mol™)
0~5 PO 625.00 0.0064 0.7703 1.1915 5.6520 0.9752 115.77 0.1252 0.8244
P75 476.19 0.0123 0.8149 2.0012 22.9403 0.9433 74.79 0.2660 0.8280
P150 1111.11 0.0050 0.8379 1.2674 9.2470 0.9840 127.70 0.1573 0.9019
P300 909.09 0.0068 0.7511 1.6210 18.4587 0.9467 113.50 0.3231 0.8511
P450 666.67 0.0113 0.8386 1.9320 28.1190 0.9346 96.91 0.2836 0.8492
5~10 PO 588.24 0.0065 0.8168 1.2203 5.8251 0.9879 109.97 0.1257 0.8228
P75 555.56 0.0093 0.8160 1.6852 15.6063 0.9831 84.66 0.2031 0.8547
P150 1000.00 0.0060 0.6963 1.5499 16.7726 0.9749 121.71 0.1849 0.8404
P300 909.09 0.0071 0.7390 1.5898 18.3274 0.9797 119.66 0.1959 0.8469
P450 666.67 0.0102 0.8106 1.7889 22.5372 0.9776 99.32 0.2373 0.8423
10 ~ 20 PO 833.33 0.0049 0.7310 1.2134 6.4759 0.9829 153.77 0.0838 0.8540
P75 625.00 0.0069 0.7947 1.3149 7.8505 0.9886 106.69 0.1406 0.8581
P150 1666.67 0.0029 0.7239 1.2028 7.5805 0.9968 137.32 0.1383 0.8726
P300 1250.00 0.0040 0.6352 1.3305 9.8424 0.9858 128.02 0.1445 0.8308
P450 666.67 0.0071 0.7449 1.3307 9.0407 0.9786 121.13 0.1403 0.8266
20 ~ 40 PO 1428.57 0.0022 0.6653 1.0525 3.3970 0.9936 124.72 0.1088 0.8315
P75 833.33 0.0054 0.7660 1.2246 6.8171 0.9898 121.89 0.1327 0.8660
P150 1666.67 0.0031 0.6514 1.2621 9.2470 0.9899 140.01 0.1451 0.8661
P300 1250.00 0.0035 0.6972 1.2367 7.6842 0.9793 135.12 0.1333 0.8452
P450 1000.00 0.0051 0.7976 1.1956 7.1763 0.9920 137.09 0.1345 0.8707
40 ~ 60 PO 1428.57 0.0032 0.6331 0.9861 3.0283 0.9971 141.45 0.1097 0.8723
P75 1428.57 0.0034 0.6567 1.2928 9.3648 0.9866 129.96 0.1478 0.8781
P150 1666.67 0.0029 0.6719 1.2105 7.6472 0.9927 137.92 0.1372 0.8750
P300 2000.00 0.0025 0.7149 1.0210 4.6516 0.9986 165.17 0.1239 0.8976
P450 1428.57 0.0034 0.8833 1.1579 6.6988 0.9983 135.56 0.1396 0.9122
e AR FEABIn=10, 1,,5=0.632, r,,,=0.765,
F*3 AELETEBRRTSE
0~ 5cm 5 ~ 10 em 10 ~ 20 em 20 ~ 40 cm 40 ~ 60 cm
Ab3g MBC DPS MBC DPS MBC DPS MBC DPS MBC DPS
(mL-g") (%) (mL - ¢g") (%) (mL - g") (%) (mL - ¢g™") (%) (mL - g") (%)
PO 3.99 1.90 3.85 0.99 4.07 0.66 3.13 0.27 4.57 0.11
P75 5.84 2.81 5.19 1.12 4.29 0.90 4.48 0.48 4.87 0.16
P150 5.52 1.39 6.00 0.70 4.84 0.34 5.12 0.27 4.83 0.14
P300 6.19 1.95 6.45 0.82 4.99 0.47 4.32 0.36 5.02 0.15
P450 7.55 2.72 6.81 1.17 4.72 0.82 5.08 0.57 4.83 0.24

2.2 R H IR R

A 5 B S A A A R R 3 e R
VO R B BB B A, 4 T g A R
PO, R AR AR R P 2 B, BB
TR A BN, AN RIGRE A (1) - e ms R A
W AR A 1 2 T S SR I AR, LAk P ]
il W2 it 4 1 /N HE 91 5 Il e AF s, 3R 4 4
W 5 AN M A BEIRE A C, 720 ~ 5 em
T2, P150 i W & B /N T H AR AL B, g il
RN TR Hoth 4 - Ab BB SN R R B g,
fife W h 2 e et TR G T 2%, i JE SO
LT FEIMABEHIE 0 ~ 100 mg « L7 5 Bl 4,

fii W & 1Y K /N L SR P75>P450>P300>P0>P150;
100 ~ 200 mg « L™ JEHE PN, PO &b 23 fif 0 2 Jl 14
i, KRTHAMAAHE, B0 ~ 5em 22, HEet
JETEIMABEHRE 0 ~ 50 mg - L' JUFEIN, Wifin it
AR R G5 50 ~ 200 mg + L7 JEFIN, & AbFE
) i e 1 2 A AN [R) R B TR g o, L PO
F1 P75 A3 IR EE K, P150. P300 il P450 4k
PRI AT /N

ORI Z R B EE, HEZUREE R, A~
v i e Ak 2 [) e 2 o 1) 2 S S0/ S 5 PO A
P75 Kb P i Wt 2 I 2 U B ) A A 2 e RS
THE Ry %, P150. P300 F1 P450 4b B fire i it £& )



Hh S AR

2021 (2)
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R, nE 3 Fos, R ERS AR 5SE D, ASRILJZEA 2R, M Z T R
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3 it
3.0 N[RIA BT A B 2R O AR s i

TR W I e T A2 i R . A SN
P ERERBE 4 2 R i Y, ARG E T 54
IOV H AL P, MERE S AIAS [R] 2 AN 5 T
S FH - S8 P B R O R R R o e ) S5k R o et
L — MR I M B AN 3G, IR B AR B ARk
SR, RGBT VAT, WA 5T 55
MR AE BRI IE N 0 ~ 200 mg + L' JERIN, K&
40 ~ 60 cm - JZ A0, A A JZ 0 Bt 2Tk 4f
W 150 mg - L7 AN R R FRJE 0] i 4T a5, X ]
FE A2 - HEXT ol R WA 31 20 3 T 1) % A8 # . Freeman
e TR R B, BRPE 4G B R, CaCo, 7E I
BEVRE TR P BT, AN SR K AR UTE S
McLaughlin %5 "7 BEFEs L, TSRk BE B )
CaCO; 55 5 (W UTIE S 7 AT B8 o5 A 9w W B 19 3
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Study on the characteristics of phosphorus sorption in cotton field under different phosphorus application
treatments

TANG Xue-xia', YANG Hao’, SHENG Jian-dong', YUE Ji-sheng’, CHEN Bo-lang" ** (1. College of Grassland and
Environment Sciences, Xinjiang Agricultural University, Urumqi Xinjiang 830052; 2. College of Land Science and Technology,
China Agricultural University, Beijing 100083; 3. Xinjiang Huier Agriculture Co. Ltd., Changji Xinjiang 831100 )

Abstract: In order to explore the mechanism of phosphorus fixation and release in cotton field with different phosphorus
application levels, the phosphorus adsorption and desorption characteristics of five phosphorus application levels ( PO, P75,
P150, P300, P450) and different layers (0 ~5,5 ~ 10, 10 ~ 20, 20 ~ 40, 40 ~ 60 ¢cm) of grey desert soil in
typical cotton fields of Xinjiang were studied. The results showed that the adsorption capacity of soil phosphorus increased first
and then decreased with the increase of phosphorus application, and the adsorption capacity of P in P150 treatment was the
largest. The adsorption capacity of PO and P75 treatment was small. And the maximum adsorption capacity of P150 treatment
increased by 45% compared with that of PO treatment. With the increase of soil depth, the adsorption capacity of each
treatment increased gradually, and the difference among treatments decreased gradually. The maximum adsorption capacity
of 40 ~ 60 cm soil layer was 2.10 times of that of 0 ~ 5 cm soil layer. The fitting degrees of isotherm adsorption curve of
soil phosphorus with Langmuir, Freundlich and Temkin equation were all significant ( P<0.05 ). The maximum adsorption
capacity of soil ( Xm ) was consistent with isotherm adsorption curve, and P75 treatment in 0 ~ 5 c¢m soil layer was the
smallest, which was 476.19 mg * kg™, and increased with the depth of soil layer. The adsorption constant ( K ) was opposite
to Xm. The maximum buffer capacity of soil ( MBC ) increased with the increase of P application, and the deep soil was
smaller than the surface soil. The phosphorus adsorption saturation of soil ( DPS ) was larger at P75 treatment, and decreased
with the increase of soil depth. The phosphorus desorption capacity and desorption rate of soil decreased with the increase of
adsorption capacity, and the deeper the soil layer, the smaller the desorption capacity and desorption rate. The desorption
capacity of 0 ~ 5 cm soil layer was 2.06 times of that of 40 ~ 60 cm soil layer. Application of phosphorus fertilizer improved
the ability of soil storage of phosphorus in cotton field, the application amount of 75 kg *+ hm™ reduced the adsorption capacity
of soil to phosphorus and increased the desorption of soil to phosphorus. The adsorption characteristics of deep soil phosphorus
were less affected by the level of fertilization, and the phosphorus supply capacity was less than that of the surface soil.

Key words: cotton field; phosphorus; adsorption; desorption; grey desert soil
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